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UNITED STATES

PATENT OFFICE.

THOMAS CHURCHMAN DARBY, O—F CHELMSFORD, AND JOIN EVAN STEEVEN-
SON, OF KING’S I.YNN, ENGLAND.

IMPLEMENT FOR CULTIVATING LAND.

SPECIFICATION forming part of Letters Patent No, 466,663, dated January 5, 1892.
Application filed October 7, 1891, Nerial No, 408,047, (No model.)

To all whom it may concern:

Be it known that we, THOMAS CHURCHMAN
DARBY, residing at Chelmsford, in the county
of Essex, and JOHN EVAN STEEVENSON, resid-

5 ing at King’s Lynn, in the county of Norfolk,
England, both subjects of the Queen of Great
Britain, have invented certain new and useful
Improvements in Implements for Cultivating
Land, of which the following is a specification.

to The object of this invention is to improve
_the construetion of implements for operating

upon a considerable breadth of land at one

time.
The invention is represented in the accom-
15 panying drawings, in which—

Figure 1 is a rear view, and Fig. 2 is a side
view, of a digging or cultivating machine,
some of the parts being omitted from each
view for the purpose of obtaining clearness in
the drawings. Fig. 3 is a side view repre-
senting the digging apparatus and its driv-
ing mechanism. Fig. 4 is a side view, and
Fig. 5 is a rear view, of the mechanism for
automatically lifting and lowering the dig-
25 ging frame and tools as the implement passes

20

over uneven ground and for enabling the

same to be effected by hand.

The row of forks or cultivating-tools 1,
which are to act upon the width of land to
be acted upon at one time, we carry by a
frame 2 at the rear end of an engine similar
to an ordinary agricultural engine, as in dig-
ging-machines heretofore proposed.

‘We make portions of the apparatus carried
35 by the frame 2 detachable, as will be herein-
after described, to allow of the machine trav-
eling on narrow roads, and we support the
frame 2 upon broad rollers 3, extending in a
line with each other, and the front of the
boiler 4 is also supported by a roller or roll-
ers 4%, so that together the rollers 3 and 4°
pass over and rest upon, as nearly as possible,
the whole of the ground which the implement
acts on. By supporting the implement on
45 broad rollers in this way the land will be

pressed on butlightly. Colters5and a hinged

plate 6 in the rear of the forks are used to
arrest the backward movement of earth.

Inorderto beable readily tolift the digging

5@ apparatus to regulate the depth of working

and automatically maintain uniform depth of

30

40

working when passing over uneven ground,
and also to lift the digging-tools 1 entirely oft
the ground when turning at a headland or
traveling past any obstacle; we hinge the 535
frawe 2, carrying the digging-tools 1 and their
driving-gear, at 4° to the rear end of the boiler

4, 80 that said frame can turn around the
axis of the supporting-rollers 3. The upper
end of the frame 2 we attach by pin-joint 7 6o
to the rod 8 of a piston which works in a hy-
draulic eylinder 9, fixed to the boiler 4. By
admitting water under pressure to one endof
the cylinder 9 the tools can be raised, or to
the other end they can be lowered. The ad- 65
mission of water to either end of the cylinder
9we control by a slide or other valve, which
can be shifted by a rod or lever 12.

We preferably use a hydraulie cylinder 9
on each side of the frame 2; but, if desired, yo
only one may be used. ;

* To automatically maintain uniform depth
of working, we employ uprights 11, which are
free to rise or fall, and at the bottom are pro-
vided with feet 11, which rest upon the ground 73
just in front of the digging-tools. These up-
rights are attached to levers 10, fulecrumed

| at 10° and connected to a horizontal bar 10,

to which latter is connected a lever 10°, which

is jointed to the lower end of the rod 12. As 8o
the uprights 11 rise or fall they shift the valve
14, and so cause the digging implements to
be raised or lowered accordingly.” In the ar-
rangement shown in the drawings the for-
ward lever 10° is connected at a point about 8;
coineident with the hinge 4° to the vertical
sliding rod 12, which latter is provided with

a rack to gear with the teeth on the segment-
lever 13, operating the hydraulic valve 14.

To raise the implements when turning ata go
headland, the valve-lever 13 may be moved
by hand by simply raising the rod 12 and fix-
ing it in position by a split pin 12 In place
of using a hydraulic cylinder to lift or lower
the digging mechanism, theshifting of a valve g5
by hand or by the rising and falling of the
uprights 11 might be caused to put into ac-
tion other forms of engine or apparatns to
effect the same object. For steering and lock-
ing the front wheels we also in some cases 1oc0
use a steam or hydraulic cylinder 15, In the

drawings a hydraulic steering-cylinder 15 is
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used, and it has connected to its ends tubes 16,
which are connected at their opposite ends to
& valve 17, the lever 18 of which is connected
by a link 19 to a treadle 20, which is held in
its eentral or normal position by springs 21,
but which can be operated by the attendant’s
foot from the tender.

In order to enable accurate digging to be

‘performed, we so arrange the digging forks

or tines 1 and the rocking levers which con-
trol their movements that a straight drive
(including the travel of the machine) into the
ground is given to the point of the tine, and
the tine we make of such a curved form as
compensates for the angular and:circular mo-
tion of the crank end of the fork-head while
digging, so that during the downward stroke
the front 1* of the tine may bear against the
hard ground and keep the machine from run-
ning, and also enable digging to be done with
much less power than heretofore.

By a properly-constructed mechanism the
points of the tines do not commence to de-
scend until in a correct direetion for digging,
enabling deeper digging to be done with the
same crank by starting earlier in the crank-
circle and doing away with the necessity for
springs and swiveling tine-sockets.

With digging-machines it is necssary that
they should be capable of ‘being adapted to
treat all kinds of soil, and sometimes the
ground will be so hard that only a short spit
can be dugwith the power at command. Now
if the digging-tines 1 are left with the same
action as for digging a long spit there will be
such a rake or backward movement as to ab-
sorb all the power at command, making it
nearly as hard to dig a short spit as a long
one. We overcome this difficulty by holding
the stem of each tine in a socket 1°, which
is so inclined that when the tine has made
about half its downward stroke it (the socket
1%} lies in a direction approximately at right
angles to the inclined cut thatis being made
into the ground by the tine. In this way the
point of the tine can be brought nearer to or
farther from the fulerum 19 of the arm 1° that

- carries it and more or less in or out of line

5o

55

6o

65

with the center of the fulerum 1¢ and the
center of the crank 22 by shifting the tine
endwise in the socket, and the amount of
backward rake can so be diminished or in-
creased, as required. ,

To keep the forks or tines 1 square and
prevent any twist coming upon the cranks 22
which work them, we make the arms or con-
necting-iinks 23,which control the movements
of the forks 1, double, so as to come one on
either side of each fork stem or socket1’, and
we make them with long bearings. Preferably
we form them both in one piece together with
a long tubular spindle 23*, common to both of
them.

In some cases we apply strong colters 5 to
the rear end of the frame 2 to resist the up-
ward and forward thrust given by the forks
1 to the machine and to hold the frame 2
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down.  One way of doing this is to alternate
one colter 5 to one tine 1, so that the tines 1
drive the earth by the colters 5, thereby pul-
verizing the soil, and by making the colters
adjustable just so much resistance can be at-
tained as will keep the machine from being
unduly pushed forward by the levering ac-
tion of the forks 1, and as the greater num-
ber of the colter-points 5 are laid bare and
take a bite of the solid land just before the
tines 1 enter a maximum of effect can be at-
tained with a minimum of resistance. The
colters 5 are carried by heads orsockets 5* at
the endof arms5®, mounted on centers 5% and
the depth of the colters is regulated by an ad-
justable screwed rod 5¢ and nuts 5°, the said
rods being pin-jointed to the frame 2 at 5°. -

In place of using fixed colters for breaking
the clods of earth against the tines, revolving
colters may be used to effect the same object.

The colters behind the forks may have
mold-boards 55 (shown by dotted lines) ex-
tending from the rear of them to leave the
land in ridges ready for potato or root plant-
ing, or for standing through the winter, or for
burying greencrops,and, if desired,small har-
rows 5" may be attached to the drill-pipe 35%,
and by meauns of chains 5' such harrows may
be adjusted or raised entirely off the ground
when digging. )

24 are the cylinders for driving the crank-
shaft 22% and their connecting-rods 25 are
coupled up directly onto the crank-shaft, giv-
ing motion to the digging-forks 1,thus doing
away with any intermediate gear whatever
between the cylinders 24 and the digging
mechanism, which will reduce friction, and
there being no fly-wheel a cushioning action
will be given to the forks 1, reducing sudden
shocks, and so greatly reducing the risk of
breakages caused by tree-rootsorlarge stones.
We also drive the rollers 3 from the crank-
shaft 22* by means of a bevel-pinion 22* on
such shaft, which takes into a bevel-wheel 26
on one end of a cross-shaft 27, the other end
of which is provided with a bevel-pinion 28,
which takes into a bevel-wheel 29, formed on
a box 30, inclosing differential gearing, by
which motion is given to the rollers 8 on each
side thereof. The bevel-wheel 26 is loose on
its shaft; but it has fixed thereto a toothed
pinion 31, and is capable of being fixed to ro-
tate with such shaft 27 by means of a pin
passed transversely through such wheels 26
and 31 and through a toothed wheel 32, fixed
rigidly to the shaft 27. If desired, however,
a slower speed can be given to the rollers 3
by interposing change-wheels 83 to commu-
nicate motion from the pinion 31 to the toothed
wheel 32,in which latter case the pin connect-
ing the wheels 26, 31, and 32isremoved. By
the above means the speed at which the roll-
ers 3 are driven may be varied without vary-
ing the speed of the forks 1.

Fig. 1 represents the machine arranged for
working to its maximum width; but when de-
sired to narrow the machine the outer cranks
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.22, outer arms 23, with their tubular spindle

23* and outer for ]s stems or sockets 1®, can be
removed from their various axles, and the
outer rollers 3 can be unbolted from theu car-
rying disks or flanges 3 3*. Then by push-
ing the axles 34 of the tubular spindle 23°
tthll("ll their bearings until they meet in the
1n1ddle of the machme the latter id narrowed
to the width of the frame 2.

35 is a seed and manure drlll which is car-

ried by the colter-arms b, Whose worm-wheels

36 and worm 37 -are opelated by a rotating
shaft 38, which is connected by umversal
joint to ’the worm and receives motion by
means of the gear-wheel 39, which is driven
from the gear- Wheel 32.

40 is the starting-lever, 41 the reversing le-
ver and appamtuq and 42 are the levers con-
nected to the fire-doors 43, by which the lat-
ter can be opened and closed

Having fully described ourinvention, what
we desire to claim and secure by Letters Pat-
ent is—

1. In implements for cultivating land, the
connection of the frame 2, carrying the cul-
tivating 1mp1ementb, by hinge- ;]om‘ns 4 tothe
rear of the engine 4, and the connection of
the upper p:ut of sald frame 2 by pin-joint
to the piston-rod 8 of a hydraulic cylinder 9,
s0 that by operating the hydraulic valve-gear
the frame 2 mftybe caused to turn around the
axle of the rollers 3 and thereby adjust the
depth of work of the forks or lift them en-
tirely off the ground, substzmtmlly as herein
shown and deseubed

2. In combination with the parts referred
to in elaim 1, the uprights 11, resting by their
feet 11* on the ground and eommumcatmo
motion to the hy draulic valve-gear for auto
matically lifting and lowering the frame 2 as
the nnp]ement passes over uneven ground,
substantially as herein shown and descl 1bed

3. In implements for cultivating land, the
coupling up of the engine plston—lods 25 di-

rectly with the digger cranlk-shaft 29°
to obtain a direct action of the engine upon
the forks, substantially as herein shown and
described, and for the purpose stated.

4. In 1mplements for cultivating land, the
combination, with the dlgqmo-fmks 1, of col-
ters behind such forks, substantially as herein
shown and desecribed, and for the purpose
stated.

5. In implements for culiivating land, the
combination, with the digging g-forks 1and col-
ters, of a hmffed plate 6 behlnd the colters, so
as to prevent the earth from being thrown too
far back when digging at a hlo‘h Speed, sub-
stantially as herein shown and described.

6. In implements for cultivating land, the
hydraulic eylinder 15, oonnee’ced Wlth the
steering-gear and actuated by a valve 17, op-
erated by a foot-lever 18 on tendel substan-
tially as herein shown and descubed

7. In implements for cultivating land an
extended roller-base consisting of the outer
crank 22, outer arm 23, tubul@r spindle 23,
outer fork—stem 1°, outer roller 3, axle 34, in-
ner tubular spmdle 23% and a frame 2, sub-
stantially as herein shown and descubed

*8. In implements for cultivating land, a
fork-socket to enable the fork-tines to be ad-
justed therein, combined with the peculiar

‘arrangement of the fork-head lever 1°, the

axis 34 of the connecting or radius lmks 23,
and the crank-axis 22% whereby the fork-
tines are caused to make a straight cut into
the ground and then quicklyto rise out there-
flom substantially as herein shown and de-
seribed.

THOMAS CHURCHMAN DARBY.
JOHN EVAN STEEVENSON,

Witnesses:
B. J. B. MiLLs,
CLAUDE K. l\/IILLb
Patent Agents, both of 25Souz‘7Lampz‘on Build-
ings, London.

w

* 80 as 45

50
55
6o
65..
70

75




